A novel procedure for the synthesis of 2-arylthiazolines through one-pot condensation of of nitriles with 2-aminoethanethiol in the presence of tribromomelamine as catalyst under solvent-free conditions is described.
Introduction
Natural compounds possessing thiazoline moiety have been attracted by their antibiotic 1 , antitumor 2 , antimalarial 3 , antiproliferative 4 , anti-HIV activities 5 . A plethora of biological activities have also been associated with a large number of synthetic thiazoline analogs 6 .
In the last decade organocatalysis has became a field of great interest 7 . Organocatalysts are usually robust, inexpensive, readily available, non-toxic and inert towards moisture and oxygen. Because of the absence of transition metals, organocatalytic methods seem to be especially attractive for the preparation of compounds that do not tolerate metal contamination such as pharmaceutical products.
In this article, we wish to report a metal-free synthesis of 2-arylthiazolines using a new, efficient and easily prepared reagent, tribromomelamine (TBM) (Scheme 1). 
Experimental
NMR spectra were recorded on Bruker AV-400 spectrometer at room temperature using TMS as an internal standard, coupling constants (J) were measured in Hz; Elemental analysis were performed by a Vario-III elemental analyzer; Melting points were determined on a XT-4 binocular microscope and were uncorrected; TBM was prepared by available method 8 ; Commercially available reagents were used throughout without further purification unless otherwise stated.
General Procedure for synthesis of 3
A mixture of the nitrile (1mmol), 2-aminoethanethiol (1 mmol), and TBM (0.005 mmol) was stirred at 100 ºC for the appropriate time according to Table 3 .Completion of the reaction was indicated by TLC. The reaction was cooled to room temperature, and the crude product purified by silica gel column chromatography using n-hex-ane/EtOAc (v:v = 2:1) as eluent to afford the pure product. 
Results and Discussion
In order to optimize the reaction conditions, first, the effect of temperature on the rate of the reaction was studied for the preparation of 2-phenylthiazoline in presence of 0.5 mol% TBM under solvent-free conditions (Table 1) . At 100 °C, the reaction proceeded smoothly and gave short reaction time and high yield. Therefore, we kept the reaction temperature at 100 °C. Next, the study set out to determine optimal amount of TBM, the reaction was carried out by varying amount of the catalyst (Table 2) . Maximum yield was obtained with 0.5 mol% of the catalyst. Further increase in amount of alum in the mentioned reaction did not has any significant effect on the product yield. In order to extend the above reaction to a library system, various kinds of arylnitriles (Table 3) were subjected to react with 2-aminoethanethiol to give the corresponding 2-arylthiazolines, and representative examples are shown in Table 3 . All of arylnitriles gave expected products at high yields, either bearing electron-withdrawing groups (such as halide, nitro) or electron-donating groups (such as alkyl group) under the same reaction
condition. To further demonstrate the scope and limitation of the substrates, aliphatic nitriles, such as pentanenitrile, heptanenitrile, , were used as reactants to react with 2-aminoethanethiol. However, the desired products were not found and obtained successfully. All of the structures were characterized by IR, 1 H NMR and elemental analysis.
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Conclusion
In conclusion, an efficient protocol for the one-pot preparation of 2-arylthiazolines from the condensation reaction of nitriles with 2-aminoethanethiol in the presence of TBM was described. The reactions were carried out under thermal solvent-free conditions with short reaction time and produced the corresponding products in good to excellent yields.
